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Abstract
　Use of  the stable isotopes of  oxygen and hydrogen has been considered as one of  
effective methods to estimate soil water movement. The soil water were extracted from a 
loamy soil layer at University of  Tsukuba, Japan, eleven times from April to November in 
2001, and groundwater and event precipitation were also collected. The vertical profiles of  
isotopes in soil water showed large variations near the soil surface, because soil water is 
affected by the evaporation and precipitation. The variation, however, decreases gradually 
with increasing depth and become almost constant near the water table. Some cyclic 
variations were observed in the vertical profiles of  isotopes of  soil water. The temporal 
variations of  isotopes in soil water and precipitation suggest that the isotopically enriched 
soil water was formed in summer period, and it moved downward during fall season when 
intensive rainfall occurred. The time-depth cross section of  isotopic composition indicates 
that groundwater recharge occurs under the condition that rainfall amount exceeds 50 
mm per event. The isotopes in soil water can be used for estimation of  the soil water 




乾燥地域（例えば，Allison and Hughes, 1983や
























1），2001年 4～ 11月にかけて計 11回の土壌採
















り，8～ 10月以外のほとんどの期間で 150～ 200 
cm深度（ローム層下部から粘土層中）に水位が
あらわれていた．つくばの年平均気温は 13.5℃，


























































ている．また，2001 年 1 月や 2002 年 12 月，




2000 ～ 2006 年における降水の同位体比の年加
重平均値は，δ 18Oが－ 8.2‰，δDが－ 52‰であ
Table  1　Schedule of  soil sampling
No.
Date of  soil sampling
for isotope analysis
(Disturbed soil samples) *1
Date of  soil core sampling
for soil physical analysis
(Undisturbed soil samples) *2
1 28  April  2001 5  May  2001
2 5  May  2001 14  October  2001
3 22  June  2001 15  November  2001
4 26  July  2001
5 25  August  2001
6 2  September  2001
7 8  September  2001
8 14  September  2001
9 24  September  2001
10 14  October  2001
11 15  November  2001
*1  Soil samples were collected every 5-cm depth.
*2  Soil samples were collected every 10-cm depth.
－ 20 －
Fig. 2　Temporal variation of  (a) rainfall amount,  (b) air temperature,  (c) δ18O,  (d) δD and (e) d-excess 



































（Harrington et al., 2002），Englandのようにほ
ぼ同じ値を示している地域（Darling and Bath, 
1988），金子台（藪崎，2000；藪崎ほか，2006）
や八ヶ岳（Tsujimura and Tanaka, 1998）のよう
に降水の同位体比の方が低い値を示している地域
Fig. 3　δ-diagram using the data of  amount-
weighted mean event-based δ-values for 
each level of  rainfall amount in Tsukuba
Fig. 4　Values of  (a) δ18O,  (b) δD,  (c) d-excess and  (d) 

















した土壌水の δ 18O鉛直プロファイルの 11回分の





























Fig. 5　Three-phase distribution of  undisturbed soil samples at trench (a) on 5 May, (b) on 14 October 
and (c) on 15 November, 2001
－ 23 －
Fig. 6　Vertical profiles of  δ18O of  soil water in the trench
－ 24 －
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